FROM RESEARCH TO INDUSTRY

GENERATE 10C
COMMUNICATION
ﬁm FOR SIEMENS PLC

www.cea.fr
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CZ2A CEA CONTEXT

* 5 projects per year with PLC
* From 200 to 6000 variables

* Need a programming communication
solution for non EPICS developer

» “Light” automatic solution
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CZ2A S7PLC PROTOCOL EXAMPLE

* TIA Portal: 2 awl files that contains 3
iInformation: name, type, description

* Application:
— Calculate data offset in data block message
— Add EPICS fields: SCAN, alarm, PINI
— Possibility to add other fields
— Communication: @IP, port, timeout,...
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CZ2A S7PLC PROTOCOL EXAMPLE

* Export TIA Portal

e e g s ey

- e
l @ DB_EANA_CEA12 [DB12]
@ DE_EANA_CEA13 [DB13]
@ DB_EANA_CEA21 [DB15]

3 DB Fana cEanninR1sl

@ DB Open

» [ System| ¥ Cut —
» [ Technology 25| Copy CtrleC
» External sq -= F351¢ Cerl+v
» La PLCtags Copyas text

r7n7
» Lig PLC data by % Delete —;
» 55l Watch and

~ x Rename F2
» L&y Online bag -
» [ Traces Compile »
» [ Device pro Download to device »

o 2 o online Cerl+K
k3 Program in G ,WI ) N

Cf PLC supeny

E] PLCalarm
» '@ Local mod ¢
» I:Z‘ Distributed W4 Load startvalues as actual values
» «rh Ungrouped de Copy snapshots to startvalues 4
» =@ Securitysettin 812 Quick compare »
» g Common datd
» 5] Documentatid

» [@ Lenguages & |54 Generate source from blocks » Selected blocks only

Including all dependent blocks

JAF %y

Sy Search in project Ctrl+F

» g Online access | X Cross-references F11
» (5 Card Reader/UsB | X' Cross-reference information Shift+F11
[ Call structure

Assignment list

Switch pregramming language »

Know-how protection

& Print... Ctrl+P
fs Print preview...
‘@, Properties... Alt+Enter
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CZ2A S7PLC PROTOCOL EXAMPLE

* Export TIA Portal

DATA BLOCK "DATA_RECV_FROM_EPICS"

TITLE = SKID, Proj_Skid,, t—_— SK!/D: Name of EPICS 10C
{ S7_Optimized_Access := 'FALSE'} Proj_Skid: PLC name in S7TPLC

AUTHOR : Joannem

FAMILY : ComEPICS

NAME : S7_PLC

VERSION : 0.1

NON_RETAIN

STRUCT

"SKID:PLC-001:R10P" : Real; // Regulation P
"SKID:PLC-001:R101": Real; /I Regulation |
"SKID:PLC-001:R10U" : Real; // Regulation U

ENDSTRUCT;
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CZ2A S7PLC PROTOCOL EXAMPLE

* Import awl file: choose protocol

L. C5-Studio
Eile  Edit Search C5-Studio  Sampl@benu  Window Help
4 & S W N N
T Mavigator £ | BES ¥
=== Commmunication protocol @
Select a protocol
sfnodave
sfplc
Modbus
Ok Cancel
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CZ2A S7PLC PROTOCOL EXAMPLE

* Import awl file: choose file

| £2| Ounarir @
Rechercher dans: | S7PLC |V‘ E

Hom du dossier : |D:1pr0jets1.GElARIS?F'LC |

Type de fichier : ‘Tuus les fichiers ‘ - |

Ourir H Annuler |

= sTplc protocol @

Select file that contains read only data

| D:iprojets\GBAR'S7PLC'DATA_SEND_TO_EPICS.awl |
D:iprojets\ GBAR'S7PLCDATA_RECY_FROM_EPICS.awl

Ok Cancel
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CZ2A S7PLC PROTOCOL EXAMPLE

* Import awl file: Define communication
parameters

L. CE-Studio

File  Edit  Search C5-Studio  Sarmple Menu  Window  Help

| B 3T A AE M E =R g [@-|;gopm
& i gbaropi | i testopi Bew Skid 29

e . , ,

- Configuration Skid

EE FLC Prefiz

AppMarne skid

Ip: 192,001
Port: 2000
InByte : 300
OutByte 200

() BigEndian @ LittleEndian
RecTimeout: 500

Sendlntervall ;| BRI

IFMIF -
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CZ2A S7PLC PROTOCOL EXAMPLE

» Default EPICS parameters : SCAN,
Z/NAM, ONAM, ZSV, OSV

| 5 | i gbar.opi | (& test.opi 25 Skid &2 =8 |F
© Search: =
=
o- | | Mame Type R/W Address Epics Type PINI DTYP DESC SCAN  Z5V ZNAM OSV  ONAM it
. SKID:PLC-001:R10 bo RAW  @Proj_Skid/96 T=BYTEB=0  BYTE YES  Siple Regulation - PP10 - Mode 0 OFF ON L
SKID:PLC-001:R20 bo RAW  @Proj_Skid/96 T=BYTEB=1  BYTE YES Siple Regulation - PP20 - Mode0 OFF ON
SKID:PLC-001:RH20 bo RAW  @Proj_Skid/96 T=BYTEB=2  BYTE YES  Siplc Regulation - PPH20 - Mode0 OFF ON
SKID:PLC-001:R30 bo RAW  @Proj_Skid/96 T=BYTEB=3  BYTE YES  Siple Regulation - PP30 - Mode 0 OFF ON
SKID:PLC-001:R40 bo R/W  @Proj_Skid/96 T=BYTEB=4  BYTE YES  STple Regulation - PP40 - Mode0 OFF ON
SKID:PLC-001:R50 bo RAW  @Proj_Skid/96 T=BYTEB=5 BYTE YES  Siplc Regulation - PP50 - Mode 0 OFF ON
SKID:PLC-001:PP10 bo RAW  @Proj_Skid/9 T=BYTEB=6 BYTE YES  Siplc PP10 - Exchanger requlation QFF ON
SKID:PLC-001:PP20 bo R/W  @Proj_Skid/96 T=BYTEB=T  BYTE YES S7ple PP20 - Vane regulation loop OFF OM
SKID:PLC-001:PP30 bo  R/W @Proj_Skid/97 T=BYTEB=0 BYTE YES STplc PP30 - Body 51-52 regulatic OFF ON
SKID:PLC-001:PP40 bo RAW @Proi Skid/97 T=BYTEB=1  BYTE YES _ Siole PP40 - Bodv 53 - reaulation OFF ON e

Binary | Analog | Config
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CZ2A S7PLC PROTOCOL EXAMPLE

 Add new EPICS field

File Edit 5Search C5-5tudic  Sample Menu  Win elp
9 P AAEmMLAroQE S -

= ﬁégbar.opi i,’é,test.ﬂpi Bes Skid 27

Search:
&
o- | | Mame Type R/W Address Epics Type PINI DTYP DESC
- SKID:PLC-001:R10 bo R/W @Proj_Skid/96 T=BYTEB=0 BYTE YES  STplc Regulation - PP10 - Mode 0
SKID:PLC-001:R20 bo R/W @Proj_Skid/96 T=BYTEB=1  BYTE YES  Siplc Regulation - PP20 - Mode
SKID:PLC-001:RH20 bo R/W @Proi Skid/96 T=BYTEB=2 BYTE YES  STolc Reaulation - PPH20 - Meode(

' z
(: Add column M

SIMM

[ 0K ] ‘ Cancel ’
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CZ2A S7PLC PROTOCOL EXAMPLE

* Tricks
Search variable
— Right click: Hide column, delete columns

File Edit Search C5-S5fdic Sample Menu Window Help

= & AEmm gt E 4~ [%’Iiﬁomun
i1 gbar.opi |[i&d B Skid E2

. Search

1= | | Mame Type R/W Address Epics Type PINI DTYP DESC SCAN  Z5V  ZNAM OS5V ONAM

=
SKID:PLC-001:R10 bo  R/W @Proj Skid/96 T=BYTEB=0  BYTE YES  S7plc Regulation - PP10 - Mode 0 OFF ON
SKID:PLC-001:R20 bo  R/W @Proj_Skid/96 T=BYTEB=1  BYTE YES  S7plc Regulation - PP20 - Mode 0 OFF ON ;
SKID:PLC-001:RH20 bo  R/W @Proj_Skid/96 T=BYTEB=2  BVTE YES  S7plc Regulation - PPH20 - Mode 0 OFF ON A= imn
SKID:PLC-00L:R30 bo  R/W @Proj_Skid/96 T=BYTEB=2 BVTE YES  S7plc Regulation - PP30 - Mode 0 OFF ON Delete record((s)
SKID:PLC-001:R40 bo R/W  @Proj_Skid/96 T=BYTEB=4  BYTE YES  S7plc Regulation - PP40 - Mode 0 OFF ON Edit column name
SKID:PLC-001:R50 bo  R/W @Proj Skid/96 T=BYTEB=5 BYTE YES  S7plc Regulation - PP50 - Mode 0 OFF ON

— Display hide columns
— Sorting and unsorting by columns
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S7/PLC PROTOCOL EXAMPLE

e Generate I0OC

-

C5-Studio

|
File Edit Search (C5-5tudic  Sample@glenuy  Window Help

| E R AAAEmEGEf+eoQE &~
S |BE1 gbaropi | testopi | % Skid I o erate 2 SCADA file |
o
Search:
=
o- | | Name Type R/W Address Epics Type PINI DTYP [
O0—
SKID:PLC-001:R10 bo R/W  @Proj_Skid/9% T=BYTEB=0  BVYTE YES  Siplc
SEID:PLC-001:R20 bo R/W  @Proj_Skid/9 T=BYTEB=1 BYTE YES  Siplc
SEID:PLC-001:RH20 bo R/W  @Proj_Skid/9% T=BYTEB=2  BYTE YES  Splc
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CZ2A S7PLC PROTOCOL EXAMPLE

« Generate I0C: display new parameters,
change, and deleted

£

e

Generate a DB file
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CZ2A S7PLC PROTOCOL EXAMPLE

* Generate |IOC.:
— locBoot/iocSkid/boot/iocTest.cmd
— locBoot/iocSkid/src/iocTestinclud.dbd
— iocBoot/iocSkid/src/Makefile
— skidApp/db/skid.db
— skidApp/db/Makefile
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CZ2A S7PLC PROTOCOL EXAMPLE

 Generate I0C: db file

#! DBDSTART
#! DBDEND

record(ao, "SKID:PLC-001:R10P"}
field(PINI, "YES")

field(DTYP, "S7plc")

field(DESC, " Regulation - PP10 - KP")
field(OUT, "@Proj_Skid/0 T=FLOAT")

}

record(ao, "SKID:PLC-001:R101"){
field(PINI, "YES")

field(DTYP, "S7plc")

field(DESC, " Regulation - PP10 - TI")
field(OUT, "@Proj_Skid/4 T=FLOAT")
}
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« TODO:

— Bugs resolution in progress like calculation of
INSize and outSize

— Better merge

— Better design: Model View Controller
— Standalone without Eclipse

— Modbus/TCP
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GENERATE 10C COMMUNICATION FOR SIEMENS

- PLC

Thanks for your attention
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